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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device and its 
manufacturing method, in which electrical connection between a main 
electrode pad and a wiring pattern can be made surely without providing 
any electrode pad for via in addition to an existing main electrode pad. 
SOLUTION: The semiconductor device 215 comprises a silicon substrate 
201 (semiconductor substrate), an element forming layer 202 (element) 
formed on one side 201a of the silicon substrate 201, an electrode pad 
21 1 connected electrically to the element forming layer 202 t a through 
hole 212 penetrating the electrode pad 21 1 and the silicon substrate 
201, an Si02 film 209 (insulating film), a via hole 209a made in the Si02 
film on the electrode pad 21 1 along the circumferential edge of the 
opening of the through hole 212, and a wiring pattern 214 for leading out 
the electrode pad 21 1 electrically to the other side 201b of the silicon 
substrate 201 through the through hole 212 and the via hole 209a. 
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Japanese Publication for Unexamined Patent Application 
No. 373957/2002 (Tokukai 2002-373957) 

A. Relevance of the Above-identified Document 

This document has relevance to claims 1 and 10 of 
the present application. 

B. Translation of the Relevant Passages of the Document 

See the. attached English Abstract. 

[CLAIMS] 

14. The production method of the semiconductor 
apparatus as set forth in Claim 13, wherein: 

said step of forming the through-hole includes the 
steps of: 

forming a first aperture in the electrode pad by- 
carrying out a patterning; and 

forming a second aperture in the semiconductor 
substrate by irradiating, via the first aperture, laser beam 
whose diameter is smaller than a diameter of the first 
aperture, the semiconductor substrate having the device 

the first aperture and the second aperture defining 
the through-hole. 
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[DESCRIPTION OF THE EMBODIMENTS] 
[0046] 

See Fig.l again. As indicated by the circle drawn in a 
broken line, the through-hole 212 is defined by the first 
aperture 208 and the second aperture 201c. The first 
aperture 208 is a part penetrating the electrode pad 211. 
The second aperture 201c is a part penetrating the silicon 
substrate 201. In the present invention, the diameter Rl of 
the first aperture 208 is larger than the diameter R2 of the 
second aperture 201c. Specifically, Rl is approximately 
50|im through 70jLim, and R2, which should be smaller than 
Rl, is approximately 25,um through 50^m. Note that the 
present invention is not limited to the aforementioned 
numeric values as long as Rl is larger than R2. 
[0047] 

According to the arrangement, distance Dl (see the 
circle, drawn in broken lines, in the right bottom in Fig.l) 
between an aperture edge 208a of the first aperture 208 
and an aperture edge 20 Id of the second aperture 201c 
can be longer than in the arrangement in which the 
diameter Rl and R2 has the same length. This ensures 
sufficient insulation between the electrode pad 211 and 
the silicon substrate 201 in the through-hole 212. Note 
that in case where the insulation is not so important, the 
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diameter Rl and R2 may have same length. 
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(* . tfilt gft<Z> t T rn - ;u * Sii?L©P>80 W»t; i& t>T!5 



fits r ^ < m&m ntt7fflsi/^> k a«f g £ «e a © 
t% *#*sa©¥B^*x*se*j:$*/j»aF<sft 

[0 0 2 7] 5t, ±!BSiifL©S*S K£S 
S1-agP& («t» *i©Wni:flr.-r) ©^A J ^f*S 

ssaa-rssffl (ut, sB2<opfafc«r.-r) 

10 § < ^a<fcd(cb-rt.^t,>o c©«aicj;ftlf, Mii?L 
<Dm&®pfilZ&<ot-feT-$>Z®-§?tlt%iLX. mi© 
UBni:*2(OBBai:Oi£»-rsPBn«llRl±©BE8&jaEli 

fc*3K*aiRfcoDie«e4 s +^tt«$ft5. 

[0 0 2 8 ] ±I3E^n-^->^. ±I3mfi^-v 

K * #iff*SfS©-^© Bftijtc «Sifl«j 1 31 e a -r «fc a 

ftpii u, Tffl©#^(*^a 4: ±fty©*#»sa©&^. 

(Si @iPJl©IB^^ ^ - > W± $ «.fflJK«iS ? & t T «m 

©^jf{*^a©3P®^^ X#S£3feJ; 13 ^,'J^?^^©T-. c 
© 3 &5£3lSUI!it<3:, ^3t5J:f5i;«73fRl©^A s >}^?Dx 

[0029] z<D£?iz®mrz,%-£iz, ±ssewi9 
a5{a©«ffif** 5 ±iBiB^^^->©sf | js.^ti-©T-. 

ffi R»y^ - > £ JBfi£-f 5 *S < ^ 5 , ±T©* 
jo «^t»4*MH*»B©Kji^!Slc«tfttt, JfilTCDXH 
[0 0 3 0 ] (a) *#(*SIS©-^©®±(c«?£ffJ 

(d) 'Pte<t± J ±.m*®<*-&facDmx<D®±. ±mm 
ia 

(e) ±Ettl4«t/^-=>y-r*^tCJ:'?. -tiB 

gan^iHiteoXifiJS-raxn 

(g) ±«3*«K*^--=^y"r*ci:Cj:9. xSB 
SiilLi: ±12 \Z7*-n, t tit LTtSfi^ v r £± 

ie*«f*« fg© ft» ©m m ma w t-3i c jb r cat ' ^ ^ 

-> t5Ig 

cfte>©Xfl©3 (e) ©xflf-i 'J. f7*-;i/ 
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[0 0 3 1] *t. (c) ©1*1 (M&?L£ffJfiSt1-*l 

(c 1) i)±§B«fii^-y KC*1©W 

P£ff;fi£TSX|I 

(c 2) ±83*l(OWP©gJ:»)fe'h$^SO-u— »f* 

ft*>\ cnfc<oxS&fli^s]§-&«:, ±!2lf§l©P*lPi: 
!B 2 ©MP T-±I2M?L*« f £ . 
. [00 3 2] II (cl)M(c2) fcifttf, tfi 1 
©BBa&JIMLfcSfcfcKSIS l©MP©fiJ; t» t>/.hg©i> 
-• if U-if #m 1 ©MPicfc&ftTmii 

mt£* 5 {gi«£ft3o ADiT, ±l2©xfS£ft{l mi 
{££ft3£Ud-f<J*#£>3<> 

[0 0 3 3] *&, ±IB©Xg ( c 1 ) £ ( c 2 ) fc© 
Fate. *j§f*Stg©(i!2^©a*Wg OTtt^SMMKS 

»»t-rsxgsfr»-ct.A^. cftictftd 8 2© 

Bfl P 4 JKfiR T 4 m tc #3111 t * ft 5 © T- . S 

eiH© U— «f JBWTSB 2 ©P?8P SISITI. U -If SI? 

Hears awq #(g« $ ft 5 . * 

5»«©aA 5 fgi«$ftSo enci^ KS&?l**ftu 
[0 0 3 4] MtC ( e ) ©XII (««MR£ K7*-A 

ti£<± u— v 4«a«it u >y«ts8W-rs©* s *iFa 
t-&£„ ^igftiiE&ii y >^ r «i;«HW-rs«ioi'— tf 
©0i£tt$ m'&iiizsfov 5 fi if t- u-v-'MtmmMt 

[0035] *£, 'j^ytttsswrsai^tiiBeri/ 
— ifT-eT*-;i/£^i&TSi§£il ±!2 (b) ©xfi 

(b 1 ) ^1 <D£Bjb»«bfiR3T«*fi/t-v K£ff*«f 5 
Xfi 

(b 2 ) ±SB» l©£«<fc&fc*8t£©sS2©&ISfr6 
XII 



(6) ' 

/I? 

C ft 6 ©XII £J; ft (£\ K**T««tt^iy Kfc 

±MW&'iy Kt©2JHgjlt:ftS. Lt, TfflWS 

ft-So 

[0 0 3 6] U— tfT-$68 tf 7*-;i/£ffMTS 

h? . i i/ — if k * Jt a L ft It ft fcf ft e> ft H *\ 

±© «k 3 c Kn^cD ±««i ; < -y k t- «^-r s c 1 1 «t 
iu letsttsiiaLfcu— HstRjiL-c 

3©#Efi* 5 ft*. 
10 [0 0 3 7] 

[*^©Hifi<off^] **W©*f3a*5US©JK!B 
tout, SttHffi £#H5 L ft A* 6 PJfflt BlUBf 2> . 
( 1 ) *H«fiflSte£«Si|i*tt£Bfco^T©K8J 

04, HI 3X^0 1 4 S#sSLft* s ^SiH^1-5o 
[0 0 3 8 ] gift. *HSSff^H»5#aif*^l©Bf 

f*g^2 1 5tt, ->U3>«I5 2 0 1 (*^f*SI&) S 
fxtUo. ^CD->'i3>IS2 0 10-^012 0 1 

2 0 2±C««/^y K2 1 l#IS:(*<3ftTO£o ^iCB^ 
iSttLft^* 1 , 15tS'^^'2 1 ltt, 

B2J12 o 2R©»^t*^ctg^cft-r^^o c©m 

ffi^ y K 2 1 lh'>'J3 >*|g 2 0 1 fcClBCJH? ?5a 
1 2 0 2#^£UT<^5©T-> II^'V K 2 1 Ki^'J 
n>Sf£2 0 l±T-!ift<. f©i*i:K?htn« 
CfcCftSo Sfc, 2 0 411 X?]g££Jf2 0 2 6fta 

-r ^ < is i f 6 ft fc ^ y -> ^ - •> 3 > s "C- >5 , m i a s 

" i Oo 3fA»5>.eK?>o 

[0 0 3 9] ®(c4o^T, 2 1211 K 2 1 1 

fcv ') 3 >filS 2 0 1 i: *R < (RiifL) 
T-feoT, fcDrtii:!*, SiO2SS2 0 9 (Igftm) 
/bsff^^ftT^oo C©S i 0 2 HS2 0 9I±, H:, v 
') 3 >SK 2 0 1 ©fte£©B 2 0 1 b ±, SJ/afii^ y 
K2 1 1 ±tt,ffJs£?ftTU5o m^©iQ<, «fl/^./ 
K 2 1" 1 ±© S i 02 12 0 9 (Cfl ^6^©t*SHS:J« 
tt'7*-il/2 0 9 a* J S(f 6fttU5, C©bT*- 
;U2 0 9a§^Lt- ti^^ K 2 1 1 SiOi M 

<• 2 0 9±Oi«7^->2 1 4 t^msuftKigfes^ft-t 
US. 

[0 0 4 0 ] C©£7+-;b2 0 9 a(co^,^■r, H2 
(a) ~ (d) $#?SLftA i e^-ri), 132 (a) ~ 

(d) a. iicD4i|[*gi2 1 5&m i© Affile a 

fcii#©¥aBT-fe !J, t7+-/l'2 0 9 a©ffitt©fil 
tftmttLX^Z. AW£&. •> V =7 >SfS 2 0 1 © 
-73©12 0 1 afifl-t-fcSo ft*- v-fte©EiOT-!S. t' 
7^-;b2 0 9 a&f-?=t<riitto. E«/^-> 2 
1 4 £*B§LT$>£o 
si [0 0 4 1 ] K7*Hl/2 0 9 a|j, ^©T©'SrS^'y 
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K 2 1 1 2 1 4tJ:-3-C«SWfit5l*aj 

y 2 1 1 ±fcKja*n*. 

1 4 K 2 1 l(CttSfttoC&lft$fl*<Z> 

[0 0 4 2] *^-CtfTffl(75^fii/l-v KSrlSlt-Sitfl 
12 (a) t^-fiat, f7^-;i/20 
9 a*5^;u— ;i/2 l 2 0Bfla^(cf&o-c^tcl8: 
tte>*l£/!>> Z<Dtiitf.W7fc— )\s2 0 9 ale 

iti(±\ ttmmr—>2 1 4*«si«t:fliS5taaE-r4 

•y K^so^iait-s^g^SH^ 
[0 0 4 3] zn&diz^ *#swctt, K7fli©*«^ 

•y KS-^SilL'&^cD-c, 2 1 5 

(a) lc^-TJ:3t:, «ffi^-v 1*2 1 1<0¥HJBW*« 
B&IEyjfcT-, ja©fi£li#J'l 0 O^mltt'g 

So fiU Ctltt«ffiv^ry K2 1 1 ©spSflfcttfitf^O 

•y K2 1 l©^@jf^^^{D^e#(i, l§a£CD*t»£M 
0 9 a 5 ~ 1 0^mHjST-S>5* s , dcofl&C 

[0 0 4 4] St, 02 (a) ©^©tf7-*-;U2 0 
9aCft*T, 12 (b) ~ (d) C^rJBtROKT'* 
-/I/ 2 0 9 a^t^EfcWlsWjSlSWacifctf-e**. 
12 2 (b) l£, t7^-;i/2 0 9a&^^-*-/i'2 1 
2 ©BBPffltiCiSo-caittCKJtfcfldll?* K 
7*-;i/2 0 9 aK-r3t-&<ttS<, 12 2 (c) co 

[0 0 4 5] St, El 2 (d) tt, ,^C0hT7^-;U2 
0 9 a£*;i— *-;u2 l 2 0DBnnttt:fi-3-cnfKI9! 
ttfcWT-*5. C7*-A 2 0 9 a©JF5#tt±Bt:l8£ 
?ft«tt*. JiFSftcoJi, *;t/-*— ;u2 l 2<offlnm& 
(CiSoT t'7"-h-;i/2 0 9 afcaftttSCt-Cifjo-C, C 
(Di^tw LT 18; I* 6 tit t7*-^2 0 9 aT-£>n(£\ 

[0 0 4 6 ] ScFSI 1 £#RS-r So II 1 <D£MF\falzfn 
-f$0<, *;u-*-;u2 1 2£, 31 1 co(p)D 2 0 8 t% 
2<Dffln 2 o i cfc-cffi^^tiri^o ceo? SB l 
cnmn 2 o 8tt*ffi^5» k 2 i i £Hi§-r ssc {£-<:•£> t= 

T. $ 2 ©BUD 2 0 1c 'J 3 >Sfg 2 0 1 ZmMt 
S3CfiT-,& i.o *#8J3 c!i, IS 1 COBgD 2 0 8<Z)SR 1 
SB2cof^D2 0 1 c<£fIR2 J:f3&J£f§{cUT^-S. 
«ftfft(C(£, R ltt*S5 0-7 OamfijSrCft 5, R2 
fcfcR 1 Clt. UT'J-c < L**J 2 5~5 0 umm&-C&Z> 
t'\ SfBflDttR 1 >R2U2>Z£X. **Wtt±iEofi 



17) • 

/J 

[0 0 4 7] c©«iHc«tntf,-|lR' 1 i:R 2 
»£fctt«U-C, SK0BBD 2 0 8&rj!f§2(Z)§8a2 0 
1 c©jfifgfi)IBPiS2 0 8 a, 2 0 1 d(H]±CDSggtD 

1 (01©£T<8j&*SRrt*#!S) 

■2>o JfcoT, ^;b-rl;-;i/ 2 1 2 ©ffijig %m 
>y Y 2 1 1 1 v 'J 3 >«« 2 0 1 fc<Oie«ttfe+«-K 

£e,&t>H£«, gR l fcR2fc£|S|i;fc:L-Ct»«tofc 

to t,i 0 

[0048] st, 0ip©m-H:, as 2 ©hd 201c 

— VttZtomm 0 1 c £MPL tta&T&t), x- 

□ 20icS^H/- htttran Lt *, **9ia5*Jdl 
£f#SCfc#T-#3. MtSt, ll^co^lT-«, 
*-;u2 1 2l*]7b>£;[5!i:&oT^3A\ 13.1 3tC^-fcfc 

ot..s8^*->2 1 4 tnnmizmmznrzmm* 

2 1 7 K J; »> 2 1 2rt&3E*U"Ct»a^- 
2» CcDii-i-£0j#*f*2 1 7 i: LTtt, {?iJx.(S'f^A s ^> S. 

[0 0 4 9] -75T, 0 l(0±fflCDBfffll2(C^,?n?.E^ 
y^-> 2 1 4£*I1-iXtf, x.tl(iS i Oo SI2 0 9 
±CJK5£^nTl^T, 2 1 2%^-UTv'J 

=3>Si£2 0 1 <7)(ib^.7)S 2 0 1 bWcST-jIiEL-CU 
5. ^5E«l>'^->2 1 4tt, \L7*-)\2 0 9 a i 
^;u-^-;b2 1 2t£frLT, K 2 1 1 Srffe 

^cdS2 o i bffidt«awt?isair«t-5t««g-r5. 

[0 0 5 0] A>< LT5l*lB*ixtii»'^->2 1 4 

30 >72 1 o w&mznx^Zo fiu, cft&^siifgs^ 

^7^s(i^tv^•>r2 1 0C|iSen5i:^oOT-(i^<- 
^o C05(^^tM>■7■2 1 0A«H3gSfi (^H^) cos 

^M-.y ^••(c^^gLt«s■C'u^(±^t^>7'2 lo^'i? 

□ -f Schick, #j?f*^ffi2 l 5 #H£l£fK±(c 

*aw*o««fl«it km s n 5 o 

[0 0 5 1 ] ¥tf f*g3 2 1 5 !±, C CD i o (C^ftT-ffl 
l>, 123 (i, Z(D¥&{*%B.2 1 5 S:S 1 £OA«*SiS 

»o ta^ospffisnr-fes. -#coij2o 1 

affi'JCff>5£$tltffi^^->2 1 4(C«, 43^352 1 
4 a* s ffl:Jt6ti-C^6. (M5ig : FgC2 1 4att, Ufii^ 
•y K 2 1 1 £ •> ') 3 v.fifS 2 0 1 com 2 0 1 affl 

iz ma,mnc 51 * tat ^ < istt e> n 1 1 -c- . it . 
2 1 5 £±Tizm&mmtz®-£;i~* ±<ib©*«*»b 

2 1 5tfixSI^£^'>72 1 0 AHg^ctlogCluT- 

■?§B2 1 4 a £a5<ti-i:>W«Ml^. 
[0 0 5 2 ] ^<Oi3tH)B$nt*a»*aiB2 1 5<73 
'« ©ra(2 : S:l2 4!;^-r 0 ^ 4 C^f «fc "5 C ±TcO*iSf* 
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£3.2 1 5©&*f[SiSffiiJ©E8|^*->2 1 4|5|±(i, 

If 3&S;^*gitT-3?So £-^©^#f*3$§2 1 5©¥ 
T-ti, ft*£^fft£fr©i£A^£ffl;lSC#T'#So 

[0 0 5 3] 12 1 3 ©<£ -5 2 1 2 

ft%mm{*2 1 7T^t*Lt«^l±, *;i/-*-;u2 1 
2OH0 2 1 2 ad>6Sm-r«Sffi0!)««tt2 1 7aS 
-hSBiS^gU 2 1 4 aKfW.TfliHiCfcj&'-CS 3©T?, 
5s?H)5 2 1 4 a^. ttA,£/t>r2 1 0#»«£ft5gB 
{i©EH^->2 1 4S^Sfrsctd«T'§, *9 
MI2 1 5 SgS&fcflfBfSCfcj&s-t-SS. ^©<ta 
£«li_£i§£©^a#f£2 1 5<Z)«fSaSBIl 4(3 
To 

[0 0 5 4] (2) *?I^S£ffi«i|MffttSjIfDH2 

ttTt, ±I3Lfc*NH*£lil2 l 5©K2«iSt:-3^ 
T, 12 5 (a) ~ (e) , 16 (a) ~ (e) , 12 7 

(a) ~ (e) , &7JI28 £#KSL£#<3l5£BI3-f So 12 
5 (a) ~ (e) , 126 (a) ~ (e) , (27 (a) ~ 

(e) , 12 8. &tmi 2£, *&flHg!BCffi54&«f* 

jsa©sa* is t o o t ^ r m mmx- & s . 

[0 0 5 5] *mfiJt, 12 5 (a) tc intJi r> fc, -> 

u=3>s^2oi {*m*mm zmmrzo z<d->>j 

&(llz©«« (^x/\) t-£>So <*^r, 125 (b) £ 

■> 'J =J >SIS 2 0 1 ©— T?©® 2 0 1 a ± 
£, h7>S?;x$>3Sr©£:p£j&#-f -J. I24>, 202 
<±, C© tc LT*?#ff2fiR£ttfc*™«JB** 

r. 

[0 0 5 6] MOT, 12 5 (c) tC^-f £51:, 7)1* 

S§2 0 2±{I<fJc£L, ~gm&^$-->VthZtlz£ 
*), T««I.n* K 2 0 3 £ff*s£-f So C©TffiiJS1i^ 

-<jAiztxz.z, miz£ bTrnn&i? k 2 0 3 £j&« 

[0 0 5 7] T$iJ«fi^ -y K 2 0 3 •> 'J 3 >.fiffi 2 0 
1 t<ora{w*?Jg(RS2 0 l#*h£l,-CHSfl>T?, Tffl 
tt«/*y K 2 0 3li. i>U^>SfS2 0 1 !:}giTSCi: 
MUc, !£->Mn>gi£2 o 1 ©±;S{c(5B-f § c fct 
&So Si, tStH^tt L&t>#. "RPJl^iS^-y K 2 0 
3tt, *tif;r41 2 0 2rtC)E&Ji£*attCiS««*ft 

s«£ a (clefts. 

[0 0 5 8 ] 12 5 (d) iZmTXdlZ. TiS'jm® 

;w k 2 o 3 tm^nmm 202 tcD±(c s i o 2 * 



(S) 

.I©;^ ->^— -> 3 >f2 0 4§/N°^-n>yLT 
WD 2 0 4 a SJfcfiKU 'Tfl9*ffi^y H 2 0 3 
*S„ ±©<t5(cl25 (a) ~I25 (d) ©i§ 

£*t o©T-fcfc&<, I25 (d) fc^£ftStt?S©&©£ 

•Jt^gu. 05 (d) ©ct -5 tc. TWmWiv K 2 0 
3^*g{*J»?ffM/f 2 0 2, &rj^-y>^-->3>Jf 
2 0 4l?#ffM£ftT^S4M&{*g|R2 0 Hi, 

n 2 0 3tt, y-ftt^/r-f 'sWftStt&tiim* 

3*W7^K1 10) UTflioe>ftSfc©T-&So 
[0 0 5 9] MoT, 12 5 (e) CStioC, 

>3>12 0 4i: T«!imS7N' -y K 2 0 3 (D&m&ffi 
(c, Cr (?d/>) 4»e»JBKSt&«Ji2 0 5 aSffJiSf 
5. «5«&«JB2 0 5 att. fi»Jx.Ji^^-y ^ 'J >^Ci 
•jffM^tlSo ft^T-, (2 6 (a) (C^f <t 
• JI2 0 5 a±lzm Y V 2 0 6 £^7}J-f 

So L*>S&, C©^ 1 ©7 * V 2 0 6 

»• -Hf*LT, ;t.yy^->3>12 0 4CDMD2 0 4a 
iiB'oCS^ 1 cdu M»n 2 0 6 a&ff>5it-rSo 
[0 0 6 0] ,^(C, 16 (b) (C7FfJ:d(C, 
>>'^ hSin 2 0 6 af*!!r3ai-f Sl&«« 2 0 5 a^ 
fiS C«»?ftfctt«T?, Ii.^m,12 0 5 a 

t««ftflt«Ur, tfiAo§12 0 5 b&JBriM" 
5.*^, 12 6 (c) {C^fcfcdtC, ^107thU 
h 2 0 6 feHkAUfcft, ^1©7^ M/y7 h2 0 
6©TC^gS;?nTOfc$g*e2 0 SaSilRfitx* 
f>^LTH%£1-So Z^lTJDXiCi >?, |gtI2 

jo • o 5 ak.&mntb^g%2 o 5 btz'mm*tiz±.mm 

W^J K 2 0 5 #5Sj>£f So ^£D±ffl«ffi/ < :'y K 2 0 5 
©J¥#tt#l 1 ~2 5ximlI^T-$>S. 
[0 0 6 1 ] ffiS±«*S^s' K 2 0 5K, Tffl'J 

m&'*y K 2 0 3 ^fgBtTST'./l/Sx^i, 1 ©# 
S) =ty^SIi,#,©li (^2©^,S) £±f*t:«fiKSft 
SC ^{CffSf^tlTcOo *%MiST-(i. cne. 
TfflJSffi/^ y K 2 0 3 £ ±fl(«fty<-y K 2 0 5 tt tl 
71-y K2 1 1 A^^^ttlSo 

[0 0 6 2 ] fel^T, 126 (d) tZ^-Tcto!-, 7^y> 
4« ^-^a>®2 0 4i:^M^-y K2 1 l©£§i±iE± 
(C, ^2©7* h U h 2 0 7 &;B5E-fSo -? L"C, 
d©73T h U->'7, h 2 0 7 • ^ftLT, 11/^7 

K2 1 1 ^St±l-rsm2©U'>'y; MJBQ2 0 7aSM 
1"So 16 (e) 7*hUy'AF 

2 0 7Sx.y^>^'-7X7i:L-(:ffli/>-(:«ti7'S'y K 2 1 
KSS^vK2 1 ltai©B8D 
2 0 8£if55$-rSo CflJi^Ox^fy^Ctt, 

So ^c*>, C©S !©BflO©fIR l!i, ^5 0~7 0>u 
5« mSST-^S* 5 . li^'vK2 1 1 ©gKlS bTi&SIS: 



r 
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[0063] <k^-z-. 07 (a) izmr&oiz. 
>sis2 o i©ft!i^<DS2 o i bzmmLx, m>>)3 

>g&2 0 1 Zm5 0~ 1 5 0//mfl^(;^T-i5i5(;-r 

* -s t ^ -5 *j * #f# e>n £ # , *#f*a^ s m&iz r % 

T, 0 7 (b) t^>1-J:3{C, m 1 ©[?3P2 0 8©flR 
1 £!>6'Ji$bi£4>U— >f£BX 1©(HJP2 0 8 

. TBatt-ra. u-ifcwtuttt, uvu-y. yag 

St£ftfcS5ffi#s!ilRL. SfS 2 ©MP 2 0 1 c# •> 'J 3 > 
Sf£2 0 1 CCffJfiK^nSo CCD* 2 ©MP 2 o lcroi 
R2tt, #J2 5~5 OjumfUgT-fc*. ^UT, »1© 
58P2 0 8 £#2 ©MP 2 0 1 ci: Hit). x;i/-*-' 

^212 (jtaa) Ai^jn^, 

[ 0 0 6 4] ±3d:©ct 9 C, * 1 (Omu 2 0 8 £ffM :_. 

7c^(w-e©fiR i *!)t,/h£(,Mi©i/— trtsawrac 

tX\ \s—Vtm 1CRIP 2 0 8lZtetlxn&Jiv K2 

1 i©*t*4 (Tjuz-vk^m) ftm.wit zwrnmi 

3©T% mWLLfc-ttH&T.JV—*— ;i/2 1 2©{PJ|g£tt 
*UT->U3>Sfg2 0 1 tti^y K2 1 1 t*«fta 

[0 0 6 5] ,!iD;tT, ±iE©xac ititf, SB 1 ©.MP 

2 0 8©gR I #S2©I3IP2 0 1 c ©fSR 2 £ 0 

fctt, Z)\,-*—)\,2 1 ZVXgmiZ&UXW&tiv K2 

1 i i: -> >; 3 >ai£ 2 o i t©«efStt**+»t 

•*t^a*JjS#ft4. 8C SB2fi0S8O2 0 1 c 
r*sii<C, 07 (a)OHTi'i;3>i«2 0 1fei 
SCLTftm, jsbsih© U - tf HBf-e $ 2 ©P*1 □ 2 

o i c £ffjfi£T- u— tr sat tear* •> u 3 >ais 

2 0 l©&S<j5'*/-v&fg^-r5Ci:A i c§« 0 

[0 0 6 6] LA"^, U— !f£<fc£/lOIf££#?£<fc.5 
©T% U-iftCj^yyn^KBftjbMSMSn, sSfSc 
LZX)l-*-)l,2 1 2 1*1 1 ffar 5 ■> 'J 3>©ffi#fe 

Scfts. cntcto, zji,— r-;i/2 1 2&§n^!_ 

*-;u2 1 2i*j^©->u=j>©f+«j!)ip c g§§{c^6.^^ti 
1217 (a) ©IS (•> , ;=i>SfS2 0 1 

[0 0 6 7] St. it-Ki2©i0 2 0 1 c#^-.' < ; 

TO£A>6T-£oT. IB 2 ©WD 2 0 1 ctf-r-^-tf 
T-ftl*ft£U(t&l>>u-5©-t-&&U. fPJxfi'. 3?2© 
P*8P 20 1cJ7K- httlcign LTti, *#et«lco.fij 

[0 0 6 8] jgt. ±©ia(Cb— !f&*.l ©PlD 2 0 
8 t T?s«r ©©T'iifc < , >■ x )ls gf£ 2 0 1 © 



ife^©S2 0 l b7i>6U-if«!S*fr-5.ci:«;J: 0. * 
-2©ran2 0 1 c6BBPLT*«t^. C©J;oICLt: 

U-!fC.*«Lfc'> , J3>* J «fil^- < / K2 1 Kcft 
Sf£>©£G75<-Ci:#-C-#£. ±!E07 
(a) i:07 (b) ©x|f©P^(c, 01 2H^$n5X 
B£fTt>T*»Ai*. C©XfiT-fct. Si02fil9©Sa 
AM 2 1 6$:, ;tr>'<->3>|2 0 4 ±, K 

2 1 1 ±, % i ©raa 208 ©(iig, &tf fg i ©rap 2 

0 8i»6StBr?.^¥EBxS2 0 2±(CjfMr5. 0 7 
is (b) ©U— "t*/)0XB$(C, U— ifCtSr^'J^^'J A 5 

^^*;i/^*-^->a) SfTdAv ±©<td(csaflI2 1 
6 SJ&GSL-C#< iis lS7<i»h-2 1 1 >^--> 
3»12 0 'J-^^^CBRtSlti^^-ySW 
irSCh^T-t 5. 

[0 0 6 9] ±i!>©«td(CX;i/-^-;u2 1 2£5&o£L 
fc^ti, 1217 (c) t^^n-SXgASfTfcnSo C©X 
HT-fi. Si 02 AS2 0 9 (&»JK) 

2 0 l ©ffe^©S 2 0' l b ±. x;u-^-;u 2 
*o 1 2©rtS, SlMllS^a' K2 1 lXCffMrs. ^5 
SiO? B2 0 9li. ffiJx(i'CVDr£ «b^S>3«.fiB£S 

[0 0 7 0] IfOi^tS i 02 12 0 9 

^t*Sffi2 0 l©N±liffi!jic,Ti5)tr5{C(3:, W^tf, jg 
«Jic^(*SfS2 0 1©-7?©S2 0 1 a(PJli:x;u-^ 
-;u2 1 2©(WMCC©^S i 02 m2 0 9 effJ^U, <R 
fi!l>3©S2 0 1 bffl'JJCS i02 flg 2 0 9£J&6Sr 
<^(i, 0 7 (d) lC^r.J;-5(c, S i02 
2 0 9 Sr^^-->^ l,-Cs *ffi/<«y K 2 1 1 
j« SttJrs-f T*-;u2 0 9 ^;u-^-;u2i2© 

BBaraatrs-sT^sars. 0 9 a© 

ff$tt{±> Btt:«lWUfca2 (a) ~ (d) ©ii^T'S 

So 

[00 7 1) 02 (a) - (d) lZin£i\Z> \LT*-)\, 
2 0 9 & £!TMi~ZX&t LT«, Z,tl6©ffJ 

«tWJSr5Rip«*r3 uv* h (t-0^) ssio 

2 H2 0 9±(cKo2L, KMDSiiUTS i 02 .12 0 

9 zmiR&iizx. -j + > yrna^^. c ©psfflt> e n « 

to 3Lvi-y7ft&z )0 

[0 0 7 2]«l>tt. CfUCftxT. f7^-^2 0 9 
a $if^r^#si5ia© S i 0 ? M 2 0 9 £ I/— !f £9Rftt 
L-C^^tfiSSfa^li-. 02 (a) ~ (d) JC^^tlS 
tf7^-;u2 0 9 &&fcttLXt>&h^ 02 

(a) tC7p^ti ; 5>att©t'Z^-;i/2 0 9 a£Jfci«r* 
tc(i, u-+f$ h U^->ysS8tr 5©d«*Fat:«)So 

hu^i>yai«ttt, 0 9(C7fvr«j:^(r, tf*&» 

LTBSc-y-^Cii^ct S i 0? gg2 0 9±fru- 
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[0073] cntcctnii. ') i/twcrum***©® 

S i 02 M2 0 9 fccffiB^totfjMST-r*©"^ ~£ 
§ t Sfia & ff l<> g IS- £-3 O 1/ -+f ft SB Wf 5 % 

^jc tb^, rn -b ^ bsih#£«£ ft s t ^ -5 #j£* s f# e» 

_tE£ft»ig1"£l' — y-'T-t:7*-»2 0 9 aftfflOL 
[0 0 7 4] lie, u— tf©JH»*iSt:«6'i', 

H 2 1 1 *T««ffi^ -y K 2 0 3 fc±«««^ -v K 2 0 
5 hcD2»ffiiitc UfcCi:T% 3 £*J.£* s ?#e>ft 

4. t'T*-;u2 0 9 all E*'<*->2 1 4#«« 

h-2 1 1 ^ ft ssfifcT- ® 

■C, iNJCftCft?)*^*^^ u-1fT-t-7^-;i/2 0 
9 a£ffJ6!cT2)«^i±, SiOj i2 0 9ftWt5tt 

0 £ jSfM < , ±ffl!l«a^ 'V K 2 0 5 2 0 5 c*j 

2 0 3tt±«l««^y J* 2 0 5T-SientO4<Ot, 
L/--9-- ASTffla^^^'V K 2 0 5 £K : .IU gEI/— -tf-*A s v 
•jn>StE2 0 lC*"T?a-f5Ci:lt«:o. SB* 
±{*K«j«£ftS±ffil«i>'<'.5' K 2 05fi, 7;K^ 
A*i»t:«l«$ft4Tfl«a/^ v H 2 0 3 £ 5 fellA 

tfs^ot-, »t«««/<v h 2 o 3 £»*Sjcsa-f 

[0 0 7 5 ] i fc, TfflSS^'V K 2 0 3 ftPX-SeX U 
fc»*1?* o t * . ±ttl«I'< y K 2 0 5 (OW-M^ Z 
*), TM««/<? K 2 0 3 SU- tf*>e.RS1"5-i:A s 
T-#-5o Tfcfo^ T«*a^-> H 2 0 3 fc±«««^ 
•y h* 2 0 5 #PI .tfflWSX* 
K2 0 5 ftHttttU ti^-y K 2 1 1 ftC£>,£-3&2 
««jii:ri.Ctt«t>), T«*«^f K2 0 3ftl/- 

+f *» 6 saf set: 5 o 

[0 0 7 6 ] #Jaa, TAWS'* y K 2 0 5 ftSil L-fcl* 
j; -5 £ u - +f © / W - M tf£ fig W0§ RS ft §3ffi T- * £ ft 
6, ±Wt«'W K 2 0 5£ff56£-f£Xfi (0 5 (e) 
-06 (c) ©IfS) I±fltft5, Piffle, xyf-> 

yee7 , *-;i/2 o 9a^;sts^, ±fls«a^ 

y K 2 0 3 6»rt1"5xett 5 F5"P*5. ±©£?KL 
tt'7*Hl,2 0 9 a£ffif«LfcflcS±, H7 (e) Cm 

rxa#ift»n*. coDxatfii. «*hk2 1 3 ft. s 

i02 i%2 0 9±X0 c t'7 7 ^-^2 0 9 a |*l (C ffjBS-T 
5, c«5fiI2 l 3<D5ftJ?f*. « 1~2 0timX-h 

[0 0 7 7] #«SI2 1 3£. (IjUCD.^Flrtl-'TtT^n 



/I 

3 ai:, < ntizmt >)y?x-m$ntzm 

&2l3bt. Cti6Cr (*oA) R2 1 3a£MK 
2 1 3bkft»«ltLt«a*ftfc«»»!»^SK2 
1 3 ci:T'*gfi)c£ftSo SU «««2 1 3<D®mz 
ftCRSSft*^. 7/Wj"J>yCiD7A 
~ ^^JlIftJfMU Br;!/* 2 1 3 
tbtfeft^ Cr (*DA) 

y^iaOMU- Z(D'&* Cu (S) , Ni (-y^ 
;u) , Au (£) tfomftSSmgftf^^mfiSft^tfc: 
J;»3ZC0Cr (?oi) M±tffJfi£LT^€^2 1 3 t 

[0 0 7 8] ftt>, HS©wett, ^;b-*-;i/2 1 2 

rt t^m t*^-c^zt\ *%w& z niz m e» ftft ^ = 
±E«»a«>^*)»2 l 3 cilMtt«:t 
tJ;5, @ 1 3©fi£^BrffiiacDc}:otc, ^;u-*-;u2 

1 2rtftffls»e>Bas#«*2 1 7-c«*l-c*»a^. a 

tlfl5tt77^tll:?S6n^^. «l~2 0^m 

oW»-e±E#Mt2 l 3SMt, ^;u-+-;i/2 l 
2®ffilSo5^* s 8l±it-2>Maft(ix.t«'' :3 ^^' > '^ h)I 

;U2 1 2rtCSft2E*£iSLT&Sl.^ 

xmxmmm2 1 3ftMt/^-->^"5"^ ;: ^* s? 

ft*j. ^-rftffl^s-c-*., *«*2 i7tt. mm 
%%2 1 3 ^mme^c^^ft^-^f-^s^^'-'*' 0 

[0 0 7 9] WTTftt, ^S»2 1 7 ££$Lft^*£ 
TkBttOXSefTittfA^. ±©«fc-5t*«»2 1 3 

t»*bfcatt, H8t^-r«tat, c©*W2i-3 

H^->2 14a, ^'J3>8ffi20 lfflfflil20 

la, 201 bffiacff^^Fftx, *he>tts^c^^- 

^-;i/2 1 2ft^LTSa^^fS^^ft"t , '^° 
[0 0 8 0] *<n'<k. ->UH>SS2 0 l©«b^CDBl2 
0 1 bt!!j©iE$S^-> 2 1 4CORffAEDi5fit:> f^SKtSM 
a?ttTOttA,«^2 10 (Bl#l) ftiSIRT 
4. ttA,C^>^2 1 0 ftfML y-f S/>^ti t)IH 
M-fbtSwfC, 0HCT»£fta*«f*£B2 15A S % 
gK1-4o *5***«B2 1 5tt, *»Tf**»S (^F 

[0 0 8 1 ] ffl«-T5«^tt. H3T»«Lfc«t^t:, 
Sg[;^->2 1 4(CiS?gT>2 1 4aft!§ilt4o * 1/ 
-C, HI ltStJ:3C. J:-eSBlLfc*#*«»2 1 

^>r2 1 0fl5Ti«O*«(*«B2 1 5^-Tgi2 2 1 4 
atS«Lfctt!»T-»ttA,e^>7 , 2 1 0ftU7D-T 
4. 'j7D-'i i5:^fd/^'>7'2 1 5<75SSi ! T6 s ft 

tt, #sJf{*^!12 1 5A^^«acftt«li. -rft^ 
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CO 0 8 2] St, Z>l-*-)l,2 1 2l*9&2$^f*2 1 
' 7 T-^LtJl^ti:,' m 1 4©<£? (C, ^;b-*-;i/2 

1 2©gfla2 1 2 ai»68ffir*ffl#©il|*(*2 1 7 a 
* J ±IE« : Fg{52 1 4 a©{Sl"JS^fr©T% ft3iX?gB 

2 14a-?>, tt^C/"t>72 1 O#««£ft4ffl!{a0fi 

2 1 4£*gfc:-facfc#-e#4. tt±, * 

JBH(±±E3tJlU|gS(C|R%3Jl£ 6 ©T: lift < . $£ofl<7) 

ia(DZtX&Zo 
[0 0 8 3] 

[£|»©»*1 fcLtifti»Lfc«fc-5K» *&H8£{£34Mg 

offi±t»di$ftfc3R?tsiii^rv^5. fit, zco 

*£©-73©@©±;£t;:ff*fi££ftTl. , >?>o :©fg/^ K 

h *i»j»at6 1 it, -en *> s sa r s ©a?i#rao $ n 

MJttRtt. Sic, ±83**fl:aK©ffcSeDTB±, SVt 
[0 0 8 4] £ltKfc:£liT. *S't* K±fcJfcdUF:h. 

f*-S ffico fib 73 co ® ffiij § 1 ttmrssu^ - > 

[0085] jic, ±EJta?L©aA*, «a/t» ks* 

AS t *5^Tli/^Ki: f*S £ i: © £ 
6t£-f SCttfT-t*. St, ±ffl£»^*->#. ± 

#tB-r«tatr LTt&u. c©Ji£«, co3*#*aa 

Ji-Lxm%&)izmm+zziix\ <p rsi©/2: 
# a aw ^ 6 tit 3 2 & m a z t a« ?• # 5 . 

[0 0 8 6] fc*. 3}*^3S3U{|jI£f§a<CU:, ±1212 

- > t*aifl«jt tit«a<*t «t 9 ±ggna 

?l£55*KLT6£t>. C ©*!£!£ . Sa?L<75^n A>6§ 

t®*« f*aaiai± ss»ca«r 5 c t # e # 5. - 



[0 0 8 7] (a) *#(*SK0D-^CDS±t^$JfJ 

(b) ±E**WSK©-^roil©±»t, ±BJK?fc 

( c ) ±E*ffi/ ^-yHt ±!B¥«f*«jg t * mm t i m 

(d) >p*< ti>±&*mi*.mR<Dmj5<Dm±. ±um 

it xli 

(e) ±!3tt«ji&^^-i>^-r4^i:t«t5. ±12 

«a^y K©-gBS 5 Sia-r5hTT*-;u&±iBsa?L© 

• (f ) ±I2$6if#M±S0 c ±l2t7'+-;n*i{ii#mM&ffJ 

(ff) ±E«««t&^^-->^-r4Ci:tJ;D, ±12 
»a?li:±§2 tTK-JUtZft LT±IS«a^ y \ t £± 

j» ctiewxlIcDo*., (e) ©iglci!)..' t7*-Ji/ 
4 s *a/< v F±©fc8ttCHa?l©fl8affl«(Ci&r?Tifc 

[0 08 8] St. ( c ) fflll (sa?L£Mr 5 X 
"ID t,.J?t*©ig4ti&t6a^. 

(c i ) M^-->^(z,t»3±i2aa^-y Ktc* ion 

' (c2) ±gE« 1 5 t>'h$i^gCDl/-+r£ 

fiiSB lOBBn&aUTSIt-ractfc: J: t», ±12*^6 
" ^tr±!2*#{*Sf£{cm2©BSD&}fc$-f &xfl 
^43, C©J»^tt, ±IBs8i©BBni:IB2o5Bafc-c-± 
§2Sa?Ld s ilS^n5o 

[0 0 8 9] Cfte>©XfI (c 1) , (c2) CiD, 

u— tf4<» i ©^□(cstn-cma^'v h'©»*4* s .«^i- 

fc «ffi^ v K i: IC a L T U S o fel^tt «: fl£X 

r^ci:* 5 T-§5o *0x.-C, ±ffi©xg,ttilS. HI© 

* 5 , -©fgjifrtt, ea?L©ffl!ig{i*3U^Tsa/^v 

5. 

[0 0 9 0] St, ±!2©Xfi (c 1) t (c 2) i:© 
RSic, *^(*SfS©fte^©ffl«5ff/g L-CK¥*f**«* 

rwiKir^xfS^s^T^aoo ctKc^tus, mmiz 
LfzztT mmx- m 2 <omn * mmx- # , y hw 

CIsHtS #i»f*SKo»W y ^ - •>' fcfES-f 5 C # 
T-#5. St, u-tf(c c fci,/ioXfS$A;^< ^-sci: 
T- . v - Viz x % ttnnmWL&ftl&ifHT % ztvx-z. 
MM L X Sa* Lf*3<: ft -f I) tt*4©fi s (g«-r 5 Z£V 
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[0 0 9 1 ] lie, ( e ) ©IS mmmiz t ; y*-;u 

stcea^ti-y- msbe— b — y zmmt & m 
[o o 9 2 ] *&, u >y«t«w-r*«^t:K6-ru 

— tfT-tZ*-;uSffMTSii^H:, ±12 (b) ©xfi 

(b 1 ) SB l #5 Tfl8*»>W fiBAti 

xfS 

(b2) ±13* 1 2 6 

XII 

[0 1 ] *«i3J©S*J6©fl5!!Sfc:» $¥«ftfSB<2)VrBBei 

[0 2] ^BBO^aScffJStCtJ^T. fc*?**->l,©B 
#©f?'J£^-f¥ ; B0T-$>3,, 

[i3] mi izffiT*f£W<Dmm<D&mu%z*&<*.3i 

1U 3<JC5cH«WiSfcl/fcJi^<OBfffiBI"Cft4. 
[0 5] *«^0)^fiSOJK«t^4^#ft:$Safl!)«ji* 
i£(zo^T^-TBr®0 (-to 1 ) 

[0 6] *&w(Dnm<Dtimizmz¥m{*$i&comm% 

iStC-^T^-f KB0 (-E-CD2) T-<fc-So 

[07] *^S^0D^SgcO^S(;^5#iffi^B(7)l?ii^ 
at-ouT^-fKSia (^©3) T-fe5o 

[0 8 ] ttwanmiDimizto&i&to&mntijaj] 
[09 ] *«Bfl©nasrojfjffitiss#i»f*aEB<osa^ 

[0io] ^^niKcD^sdffi^^ftisacDsa 

B0T-$> ; I>o 

[011] *ftB8<OHSfiroBSt:^3#4lf(*:«BroSSjg 
^SCC^UT , f*^Se: aR*M L fc t # ©HSB0 

[012] *«W©H«gOff5Stl^5*ai(*gK(OSIii 



*acC*^T. 07 (a) i:07 (b) ClioP^i;, 

umm2 1 6^jf$gg-rsti^©ifB0T**-i) O 

[01 3] **ifl<o*J6o!)»»t«5*illft«attj^ 
t, jia?Lrt*#*ttT3E*Lfc»d©ifi*RiiiaTft 

[014] *ftiB©SJfi©»ffiC«4##ft:«Bt43^ 

1 LX 3 *7cH^«iIi: L£JS£©8SB0T-&£. 
[015] 015 (a) tt, Se3ll0yt:^5*#<*SgCD 
BrB0T-£S, 015 (b) 14, 8#0»J 
B©¥ffiEIT-fctK 015 (c) 14, S6*«IC«5a# 

[fr*§©a&B£] 

ioi, 2 1 5 • • • ¥sg<*ss, 

1 0 2, 2 0 1 • • • y'j3>Iffi, 
10 2a- • • v ') 3 >Sf£ 1 0 2 ©-?j©B> 
10 2b- • • -> 'J 3 1 0 2 ©f6?j ©B, 

10 2c, 2 1 2 • • • 

103, 2 o 2 • • -m^Bi&m. 

1 0 4 • • • ttllflt. 

1 0 5 • • • K, 

1 0 6, 2 0 9 • • • S i 02 Si, 

106a, 209a - •• t7*-JK 

10 7, 2 1 4 • • • EM"* — X 

10 8, 2 1 0 • • • (4 A, fi/ •?>:/, 

1 0 9 • • • &#©*#(*£ 

1 1 0 • • • trfflSfi/W K, 

.2 0 1 a • • • y'j3 2 0 1 CO— 73 ©B> 

2 0 1b- • • > ') 3 >S« 2 0 1 Off!!?? COB, 
2 0 1c- • • SB 2 ©BAD, 

2 0 1 d • - • m 2 ©5flP 2 0 1c ©ggPijs, 

2 0 3- • • TflHS&^-v h\ 

2 0 4 • • • ;Vyv"<-y3>l, 

2 0 5 • • • ±««&>W K, 

2 0 5 a- • • *g«Jf , 

2 0 5b- • ■nmmtb-ozm, 

2 0 5 c- • • ±Mm,m>iv K 2 0 5 ©-S3, 

2 0 6 • •- • H 1©7* M^v* K 

2 0 6 a- • - IICI/^F MO, 

2 0 7- • • ^2©7^t- H/y7h, 

2 0 7 a- ■ • -8 2 ©!✓->';* MSiD, 

2 0 8 • • • SB 1 OBBD, 

2 0 8 a- • -^1 ©BBD 2 0 8 ©fflDiS, 

2 1 1 • • • IS'^K. 

2 1 3 • • • #«M, 

2 14a- • -e»^*->2 1 4©ig?gB, 
2 1 6 • • • SHK. 
2 1 7 - • • ««{*. 
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